Synergistic effect of cigarette smoke and saliva on lymphocytes--the mediatory role of volatile aldehydes and redox active iron and the possible implications for oral cancer.
Oral squamous cell carcinoma (SCC) is most induced by exposure of the oral epithelial cells to tobacco products such as cigarette smoke. This exposure always occurs in the presence of saliva and presumably is induced by free radicals. To explore the effects of CS on cells in the presence of saliva, we used peripheral blood lymphocytes (PBL) and exposed them to CS, alone or in the presence of saliva. We discovered that after 80min, exposure of the lymphocytes to CS alone resulted in a time-dependent cellular loss with a survival rate of 56%, while following lymphocyte exposure to CS in the presence of saliva, less than 15% of the cells survived. This was accompanied by concomitant accumulation of cellular protein carbonyls which could be protected by the exogenous addition of uric acid or glutathione, but not by the addition of ascorbate (Asc), N-acetyl-l-cystein (NAC) or desferal (DES). Exposure of the lymphocytes to aldehydes present in CS, such as acrolein and croton-aldehyde, also resulted in the elevation of protein carbonyls, which was ameliorated primarily by the addition of glutathione. However, lymphocyte exposure to acroline in the presence of saliva did not show the same synergism in cell death observed as when the lymphocytes were exposed to CS and saliva. Thus, we postulated the existence of another mechanism and examined the role of redox active iron as an additional explanation for this synergism. In fact, it was found that in the presence of saliva and ascorbate there was a marked decrease in the lymphocyte survival rate; this was reversed by the addition of the iron chelator desferal. In light of these results, a comprehensive mechanism for the induction of oral cancer by cigarette smoke is suggested, stressing the role of a pivotal player in the process leading to oral cancer which has never been previously considered in this regard - the saliva.